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(54) Boat hulls 

(57) A boat hull incorporates a pair of trim tabs 8 mounted symmetrically on the underside of the hull so as to extend 
I ngitudinally thereof. Each tab is movable between retracted and extended positions. When in the extended position each 
tab pr sents a surface which serves to redirect wash or spray flowing laterally over the underside of the hull in a downwards 
dir dion thereby generating a lifting force on the hull and reducing wave resistance. The combined use of longitudinally 
extending trim tabs with conventional stern tabs can give rise to a significant reduction in drag and improved efficiency. The 
tabs may be formed of several parts and be mounted as by hinges 9 on an edge of each tab so as to be Independently 
movable by hydraulic actuators. 
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DESCRIPTION OF INVENTION 
Boat Hulls. 

THE PRESENT INVENTION relates to boat hulls. 

The design of the hull for a conventional 
mono-hulled boat is, to a large extent, dictated by the 
conditions in which the boat is expected to operate. For 
maximum stability it is desirable for the hull 
cross-section to define a deep V so that the energy of wave 
impact is dissipated laterally of the boat in the form of 
wash or spray in order to give a smoother ride than is 
experienced if the energy is dissipated vertically 
generating lift forces on the hull. However, for maximum 
efficiency it is desirable to generate maximum lift forces 
in order to raise as much of the hull as possible clear of 
the water, thereby reducing the frontal and wetted surface 
areas of the hull and so reducing drag. A greater degree 
of lift is generated by a substantially flat-bottomed or 
shallow V hull design. 

It will therefore be appreciated that for high 
performance applications in rough offshore conditions a 
deep V hull is appropriate. Thus, for example, fast patrol 
craft and powerboats use this type of hull. 

By way of a partial compromise some deep V hulls 
are provided with pronounced chines (the edge or junction 
between the sides and the bottom of the hull) in order to 
regain some lost lift and/or to minimize spray and wash 
generated, by redirecting some of the wave energy downwards 
or away from the hull. If the chines of the hull are 
particularly pronounced then one arrives at what is 
referred to as a cathedral hull which is a hull having 
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oversized chines which in some cases may seem almost like 
additional hulls. The pronounced chines serve to deflect 
wash and spray downwards thereby generating additional lift 
and reducing wave resistance. However, viscous drag is 
increased due to the larger wetted surface area of the 
hull. 

The total drag on a ship's hull can be divided into 
ttiree components: 

There is frictional viscous drag caused by friction 
between the relatively stationary water and the hull 
surface moving over it. Secondly there is form or pressiire 
drag which is the result of the energy required in order to 
force the surrounding water away from the leading sxir faces 
of the hull so as to produce a "hole" in the water through 
which the hull travels. Thirdly there is wave resistance 
which is the result of wake, wash and "spray" produced on 
or above the surface of the water. 

At hull velocity to hull length ratios in excess of 
one (per second) wave resistance is by far the dominant 
component of drag and increases exponentially with 
velocity. Wave resistance is the main component of drag 
experienced by high performance craft and thus any measures 
which can reduce this resistance would be of particular 
benefit to such craft - 

In an endeavour to reduce the drag on the hull of 
a boat it is known to provide so-called trim tabs on the 
stern of the hull. These known trim tabs comprise 
plate-like elements which are hingedly mounted on the 
transom at the back of the hull and which may be lowered 
into the water by means of actuators which may be 
hydraulic- When lowered the surfaces of the plates 
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redirect water in a downwards direction which gives rise to 
an upwards force on the stern of the boat. Thus, the stern 
trim tabs constitute stern lifting surfaces. Lifting the 
stern in turn lowers the bow of the boat and thus the angle 
of attack or the attitude of the boat in the water can be 
corrected without adjusting throttle setting. This in turn 
can reduce wake and wash and thereby reduce drag. The 
existing trim tabs are adjusted by the operator controlling 
hydraulic rams to vary the depth of the trim tabs in the 
water until the correct attitude of the boat is achieved. 
Whilst stern trim tabs are known to reduce the overall drag 
on the hull of a boat they are only of limited benefit and 
are dependant upon their correct use by the person 
operating the boat. 

The present invention seeks to provide a boat hull 
construction which addresses the problems outlined above. 

According to this invention there is provided a 
boat hull incorporating a pair of trim tabs mounted with 
respect to the hull so as to extend generally 
longitudinally thereof, and means for moving each tab 
between a retracted or withdrawn position in which it has 
little or no affect on the hull form and an extended 
position in which it presents a surface for redirecting 
flow moving laterally of the hull so as to generate a 
lifting force on the hull. 

Preferably the trim tabs are elongate and of 
substantially planar form, the tabs being mounted on the 
hull in a symmetrical, mirror image arrangement. 

Conveniently each tab is mounted on the underside 
of the hull by means of one or more hinges mounted on an 
edge of the tab. 
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Advantageously t:he or each hinge is mountied on a 
linear edge of the tab, the linear edge of each tab 
extending substantially parallel to the longitudinal axis 
of the hull. 

Preferably the edge of each tab opposite the linear 
edge by way of which the tab is mounted on the hull is of 
arcuate fomtn and corresponds generally to the plan form of 
that part of the hull adjacent which it is mounted. 

Conveniently the tabs each extend from a position 
adjacent the stern of the hull over at least 50% of the 
length of the waterline of the hull. 

Each tab may be fonaed in several parts with the 
separate parts of each tab being interconnected for 
relative movement and each being movable independently of 
the other. 

Preferably each tab is independently movable. 

Conveniently the means for moving the tabs comprise 
one or more hydraulic actuators. 

Advantageously each tab is infinitely adjustable 
between the withdrawn and the extended positions. 

Preferably the tabs lie substantially flush with 
the hull when in the withdrawn position. 

Conveniently the hull is additionally provided with 
a pair of stern mounted, transversely extending trim tabs. 

This invention also encompasses a boat 
incorporating a hull as described above. 
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According to a second aspect of this invention 
there is provided a fitting for the hull of a boat, the 
fitting comprising a pair of trim tabs suitable for 
mounting with respect to the hull so as to extend generally 
longitudinally thereof, means for mounting the trim tabs on 
the hull of the boat and means for moving each tab, when 
mounted on a boat hull, between a retracted or withdrawn 
position in which it has little or no affect on the hull 
form and an extended position in which it presents a 
surface for redirecting flow moving laterally of the hull 
so as to generate a lifting force on the hull. 

In order that the present invention may be more 
readily understood and so that further features thereof may 
be appreciated the invention will now be described by way 
of example, with reference to the accompanying drawings, in 
which: 

FIGURE 1 is a schematic, perspective view of part 
of a boat hull as seen from the stern in accordance with 
this invention; 

FIGURE 2 is a schematic plan view of the hull of 
Figure 1; 

FIGURE 3 is a side elevation of an experimental set 
up for open sea testing of a model boat having a hull in 
accordance with this invention; and 

FIGURE 4 is a graph showing the drag force measured 
on the model boat shown in Figure 3 for various settings of 
trim tabs provided on the boat hull. 

Referring initially to Figure 1 of the accompanying 
drawings a boat hull 1 which is symmetrical about a 
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central r vertical plane containing longitudinal axes 2 has 
sides 3 and a bottom 4, each side and the bottom joining 
along a line known as a chine 5. The hull illustrated is 
of a relatively deep V construction and may, for example, 
have a dead rise (the angle formed between the bottom of 
the hull and the horizontal) of approximately 24 degrees, 
as is commonly adopted in deep V hulls. However the dead 
rise may, of course, differ. 

In Figure 1 of the drawings the two halves of the 
hull 1 on either side of the vertical plane of symmetry are 
illustrated as carrying different components. This is for 
the purpose of illustration only and in practice both 
halves of the hull would carry components as illustrated on 
one half only in Figure 1 of the drawings. 

Thus, at the rear of the hull, a pair of 
conventional stern trim tabs 6 are provided, each being 
associated with a hydraulic actuator 7 by way of which the 
plate-like tab may be moved. Each tab is, as mentioned, in 
the form of a plate-like element which is hingedly mounted 
to the back of the hull. Each tab may be moved between a 
raised and a lowered position. In the raised position the 
tabs are angled upwardly from a position in which they 
would form a planar extension of the bottom of the hull and 
in the lowered position they are angled downwardly from 
this datum position so that the under surface of each tab 
serves to direct water downwardly as the boat moves in a 
forwards direction and thereby generates a lifting force on 
the stern of the boat. 

In addition to the stern trim tabs 6 a hull in 
accordance with the present invention is provided with a 
pair of trim tabs in the form of so-called chine tabs 8 
which extend longitudinally of the hull and which- are each 
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mounted on the bottom of the hull at a position relatively 
close to one of the chines 5. The tabs 8 could, however, 
be mounted closer to the keel or centre of the hull. 

Each tab 8 is substantially planar and is mounted 
on the bottom of the hull along one edge by means of a 
piano-type hinge 9. The tabs are mounted symmetrically 
with respect to the hull in a mirror-image arrangement. 
When disposed horizontally and viewed in plan each tab 8 
has a form as shown in Figure 2 of the drawings. The 
inwardly directed edge of each tab extends substantially 
parallel to the longitudinal axis of the hull 1, although 
it is to be appreciated that the tabs 8 could be mounted on 
the bottom of the hull so that they are angled relative to 
the longitudinal axis of the hull, as long as the tabs each 
extend generally longitudinally. The outwardly directed 
edge of each tab generally follows the plan form of its 
associated half of the hull so that overall the tabs are 
each of a streamlined form, having a very narrow or pointed 
front end 10 which widens as the tab extends rearwardly so 
that the tab presents a sufficiently wide surface for 
redirecting water as will be explained hereinafter. 

Each tab extends over a major proportion of the 
length of the hull and terminates adjacent the transom at 
the stern of the hull. It is envisaged that each tab will 
extend longitudinally over at least 50% of the water line 
length of the hull. The length of the tabs may of course 
vary and whilst relatively short tabs could be used greater 
benefits are obtained with longer tabs. The tabs 8 may be 
formed of any appropriate material. However, the tabs 
will, it is envisaged, be exposed to substantial torsional 
and slamming forces when the boat is operational and it is 
therefore contemplated that the tabs may be formed with a 
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fibre glass or composite type skin over a foam core 
construction . 

Each tab 8 is movable about the axis of the hinge 9 
by way of a hydraulic actuator 11 which extends between the 
transom at the rear of the hull 1 and a short rearwardly 
directed projection 12 formed at the rearmost edge of the 
tab. The rearwardly directed extension 12 is provided 
close to the outerinos t edge of the tab 8 and is connected 
to the arm of the actuator 11 by way of a ball joint 13. 
The actuator 11 is pivotal ly mounted on the transom of the 
hull so as to be movable in a vertical plane in the manner 
as illustrated by the arrows 14. 

Each tab 8 is movable from a raised or retracted 
position in which it lies flush with the bottom of the hull 
and in which position it has substantially no affect on the 
hull form (this position being shown in dotted lines in 
Figure 1) to a lowered or extended position in which the 
under surface of the tab serves to redirect wash and spray 
moving laterally of the hull in a downwards direction so as 
to generate lifting forces on the hull. In the embodiment 
illustrated the outer edge of each tab 8 becomes the 
effective chineof the hull i.e. it forms the point at which 
lateral flow departs from the hull. Hence the designation 
• chine tabs ■ . 

The tabs 8 are each mounted on the hull in such a 
position that the centre of lift of each tab is 
longitudinally aligned with the centre of lift of the 
overall hull. The centre of lift of the hull varies, of 
course with the attitude of the hull and it is to be 
appreciated that it is not essential for the centre of lift 
of each tab to be aligned with the centre of lift of the 
hull. The hydraulic actuator 11 and the connection between 
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each actuator and its associated tab 8 permit movement of 
the tab to any desired position between the fully raised 
position shown in dotted lines and a lowered position where 
the actuator is fully extended. Experimental tests have 
been conducted with the tabs 8 at positions between the 
fully raised position and a position in which the tab 8 
extends substantially at right angles to the bottom 4 of 
the hull although in practice there is no reason why the 
tabs could not be lowered further but, at present, the 
affects of lowering the tabs further are unknown. 

At this stage it is to be appreciated that although 
a description has been given of an integrally formed tab 8 
mounted on the underside of the hull by way of a piano 
hinge 9 the tab form may vary and each tab may even 
comprise two or more hingedly interconnected sections so 
that there is a first section extending from the hull to a 
hinged joint and a second section extending from the hinged 
joint to a free outer edge of the tab. The two sections of 
the tab may each be provided with independently driven 
hydraulic actuators to permit the precise form of the tab 
to be varied. In addition actuation of the tabs may be 
effected by means other than hydraulic actuators. 
Furthermore the tabs need not necessarily be hingedly 
mounted on the bottom 4 of the hull but may be mounted in 
other ways. For example, the tab may be mounted so as to 
be slidably movable from a retracted to an extended 
position. The tabs could also be mounted on the side or 
the chine of the hull so as to be movable between a raised 
position above the water line and a lowered position. The 
tabs may be provided so that they can be fitted onto an 
existing boat hull or may be formed with the hull during 
construction of the hull itself. It would, of course be 
possible to provide more than one pair of tabs. 
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When in the extended position in use the tabs 8 
will serve, as mentioned above, to redirect wasted wash and 
spray energy downwardly so as to produce enhanced 
hydrodynaiaic lift and thereby improve hull efficiency by 
effectively reducing wave resistance without developing 
additional drag. 

Control of movement of the tabs 8 and the stern 
tabs 6 may be effected in similar manner to methods 
currently used to control the stern tabs alone, that is to 
say with the operator adjusting the positions of the tabs 
in small increments until the desired attitude of the boat 
is achieved, wake generation is minimized (stern tab 
control) and wash or spray is also minimized and additional 
lift is generated (chine tab control) • It is envisaged 
that control of the tabs may also be effected automatically 
with appropriate sensors detecting pitch or roll of the 
hull and/or hull acceleration and appropriate adjustment of 
the relevant tab or tabs being effected by a computer 
controlled system to maintain optimum tab settings for the 
prevailing conditions. Automatic control of the tabs would 
be provided in parallel to manual control so that manual 
control can always be used to override the automatic 
control system if necessary. 

Whilst it is envisaged that the tabs will usually 
be adjusted to the same setting it is envisaged that it 
would be quite possible to control the tabs independently 
in order to provide a degree of hull stabilisation and to 
compensate for undesired pitch or roll of the hull. 

The sensor for monitoring pitch or roll of the boat 
hull may comprise a pendul\im-type sensor with the suspended 
pendulxjm being surrounded by sensors which are contacted 
when the boat pitches or rolls beyond a predetermined 
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extent with the sensors activating movement of a particular 
trim tab or tabs when contacted by the pendulum. Of 
course, other types of sensor arrangements could be used. 

In experimental model tests the use of tabs 8 
defining lifting surfaces extending longitudinally of the 
hull has been shown to reduce drag and therefore improve 
efficiency. It was already known that the use of stern 
tabs 6 can reduce drag by minimizing wake and this was also 
confirmed in the model tests. The tests also showed that 
the simultaneous use of both stern tabs and "chine tabs" 
results in a surprisingly high cumulative reduction in drag 
on the hull which is significantly greater than would be 
expected from the simple combination of the reduction in 
drag from the two sets of tabs independently. 

Open sea tests were conducted by towing a 
one metre, 1:10 scale model of a "Cigarette" 35 deep V 
offshore powerboat fitted with adjustable stern and chine 
trim tabs. Tests were undertaken in order to determine 
drag characteristics for various trim tab settings and 
speed combinations. 

The experimental set up is shown in Figure 3. The 
tests were performed in calm conditions. Sea wave heights 
were less than 0.5 metres and wind speeds less than 10 ms'*. 
A 6 metre tow boat 15 of displacement type hull was used to 
tow a model hull 16 fitted with adjustable stern and chine 
tabs at speeds up to 4 ms'^ with a 20 metre flexible tow 
line 17 incorporating a spring and frictional damper 18 
along its length. 

The front end of the spring /damper unit 18 was 
fixed to the weighing eye of a calibrated, horizontally 
mounted spring balance 19 mounted at the stern of the tow 
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boat 15. The spring balance 19 was used to measure the 
drag experienced by the model hull 16. 

The damper was adjusted to minimize shocks and high 
frequency spring balance deflections due to model hull drag 
variations as the hull climbed, descended or hit waves, 
allowing more accurate time-averaged tow line tension and 
hull drag values to be read. 

The height of the mounting position of the spring 
balance was chosen to provide a tow pull vector on the 
model hull similar to the thrust vector that such a hull 
with stern or outboard drives would experience (near 
horizontal) . It should be noted that this pull vector did 
not vary with the pitch angle of the model hull, as its 
thrust angle noarmally would. However, as time averaged 
drag readings were taken this had no affect on the intended 
readings . 

Appropriate allowances were made for the fact that 
the model hull was travelling in the tow boat's wake in 
order to virtually eliminate the effect of the phase of the 
wake on drag readings. 

All the "open sea" tests were performed at Reynolds 
numbers greater than 1 x 10® to ensure early transition to 
turbulent boundary layers with late separation, thus 
providing good correlation with full size hull flow 
characteristics . 

Two sets of drag readings were taken: 

Firstly total drag was measured over a range of 
hull velocities between 1.67 and 4 ms'^. These tests were 
undertaken with the trim tabs fully retracted and with the 


- 13 - 

trim tabs at "moderate settings" in order to see whether 
efficiency gains could be achieved across a wide range of 
velocities for "moderate" trim tab settings • The stern 
tabs were set to 10 degrees down from a position in which 
they would constitute a planar extension of the bottom of 
the hull and the chine tabs were set to 30 degrees down 
i.e. 30 degrees from the fully retracted or raised 
position. 

This first set of tests showed that for the tab 
settings used the total drag measured at any given hull 
velocity was generally less when the trim tabs were 
actuated than when they were fully retracted, except for 
instances when the model hull was "surfing" down the tow 
boat's wake. Use of the trim tabs resulted in a net hull 
efficiency gain over the range of velocities tested. The 
reduced total drag is considered to result from increased 
lift due to tab deflection of wash and wake downwardly 
which results in a reduced water phase frontal area. In 
addition some degree of ram air cushion support may have 
been generated by air trapped in the two "tunnels" formed 
between the centre of the bottom of the hull and the chine 
tabs 8 . 

A second set of tests were undertaken to measure 
the total drag on the model hull for different combinations 
of symmetric trim tab angles at a hull velocity where good 
efficiency gains had been achieved in the first set of 
tests referred to above. 

The stern tabs 6 were adjustable from 10 degrees up 
to 20 degrees down from a position in which they would 
constitute a planar extension of the bottom of the hull. 
The chine tabs 8 were adjustable from a position flush with 
the bottom of the hull to a position which they had moved 
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down through an angle of 90 degrees and were approximately 
at right angles to the bottom of the hull. 

This second set of tests were performed at a Froude 
nxuaber of approximately 0.96 which correlates well with 
expected full size hull Froude numbers in the region of 1. 

The results of this second set of tests are shown 
in the graph of Figure 4 which plots the total drag on the 
Y axis against percentage trim tab angle on the axis. For 
the stern tabs 0% trim tab angle corresponds to the 10 
degrees up position whilst 100% trim tab angle corresponds 
to the 20 degrees down position and for the chine tabs the 
0% trim tab angle corresponds to the position in which the 
tabs are flush with the underside of the hull whilst the 
100% angle setting corresponds to the position in which the 
tabs eure substantially at right angles to the underside of 
the hull. 

The top curve identified by reference n\imeral 20 
shows the results obtained when the stern tab settings were 
varied with the chine tabs being kept in the retracted 
position flush with the underside of the hull. This curve 
shows that stern tab angles between 58% and 67% provided 
the best hull efficiency achievable under these conditions 
with the chine tabs 8 rendered effective. 

The drop in total drag from 6.8N, corresponding to 
the drag experienced when both the stern tabs and the chine 
tabs were fully retracted, to 6.2N for the optimized, 67% 
stern tab setting corresponds to a maximum efficiency gain 
of 9%. 

This efficiency gain was attributed to visibly less 
wash and wake production (i.e. reduced wave resistance) 
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derived from reduced frontal area due to an optimized hull 
angle of attack. 

The second curve identified by the reference 
numeral 21 shows the results obtained when the setting of 
the chine tabs 8 was varied whilst the stern tabs were 
fully retracted in the 10 degrees up position. This second 
curve shows that hull efficiency increased, i.e. drag 
decreased, almost linearly with the increase in the chine 
tab angle when the stern tabs were rendered ineffective. 

The drop in total drag from 6.8N with all the trim 
tabs fully retracted, to 5.7N for the optimized, 100% 
setting of the chine tabs corresponds to a maximum 
efficiency gain of 16%. 

This efficiency gain was attributed to reduced 
water phase frontal area and therefore reduced wake/wash 
production (i.e. reduced wave resistance again) due to 
visibly increased lift, which is thought to have been 
developed by the redirection of wash downwardly by the 
chine tabs since expelled wash was reduced. 

The third curve identified by the reference 
numeral 22 shows the results obtained by varying the 
setting of the chine tabs whilst the stern tabs were kept 
at the optimized, 67% setting. This curve shows that hull 
efficiency increases with chine tab setting when the stern 
tabs were kept at the 67% setting derived from curve 20. 

The drop in total drag from 6.8N for all the trim 
tabs in the retracted position to 3. IN at the 100% chine 
tab setting corresponds to a 54% reduction in drag. 
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The fourth curve, identified by the reference 
numeral 23, shows the results obtained when the stern tab 
settings were varied whilst the chine tabs were kept at the 
optimized, 100% setting* As would be expected, this curve 
again showed a 54% reduction in drag with the stern tabs at 
the 67% setting. 

If the stern and chine trim tab effects were 
mutually imiepehaent and their^ drag reduction capability 
was purely additive then efficiency gains of the order of 
approximately 25% (9% from the stern tabs 6 and 16% from 
the chine tabs 8) might be expected. However as mentioned 
above a 54% reduction in drag was achieved and thus some 
beneficial interaction between the chine tabs 8 and the 
stern tabs 6 must exist. 

One possible explanation for this is that the form 
drag back-pressure developed by the stern tabs 6 in the 
"tunnels" formed between the centre of the bottom of the 
hull and the chine tabs 8 gave rise to greater transverse 
flow across the chine tabs 8 thereby enhancing their lift 
characteristics. The chine tabs meanwhile may have 
enhanced stern tab efficiency by concentrating the 
main-stream flow beneath the hull over the more effective 
centre regions of the stern tabs. 

This symbiotic trim tab relationship may have been 
further enhanced by partial ram air cushion hull support if 
any air entered the "tunnels" defined between the hull and 
the chine tabs 8, since the back pressure induced by the 
stern tabs 6 would enhance the air cushion chamber "seal" 
at the stern of the hull. 

It is to be noted that the physical limitations of 
the experimental model prevented further tests being 


conducted with the chine tabs set to positions beyond the 
90 degree position and it is therefore possible that even 
greater efficiency gains could be achieved with the chine 
tabs set at positions beyond the 90 degree position. 

Wind tunnel tests were also undertaken on a scale 
model and these tests showed that as the setting of the 
chine tabs 8 was increased from the 0% flush setting back 
pressure built up along the two "tunnels" established 
between the hull and the chine tabs and which are 
effectively bounded at the stern of the hull by the stern 
tabs 6. This back pressure forced transverse fluid flow 
across the chine tabs 8, away from the central axis of the 
hull, over a substantial proportion of the length of the 
chine tabs- This transverse flow was redirected downwardly 
by the chine tabs to generate additional lift as the 
setting of the chine tab angles was increased. 

The wind tunnel tests also indicated that the 
provision of the chine tabs did not significantly impair 
the fluid flow characteristics over the hull and negligible 
stagnation, separation and recirculation were detected. 

It was not possible to tell from the wind tunnel 
observations whether the positive affects on hull 
efficiency would offset the negative affects caused by 
induced drag due to the back pressure generated in the 
"tunnels" defined beneath the hull. However, the 
unexpectedly high additional efficiency gains measured in 
the towed model investigations suggest that the optimized 
use of both stern tabs and chine tabs provides 
substantially net efficiency gains. 


Investigations were also made using a self-powered 
model hull. The observations made indicated that the good 
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directional stability characteristics of a deep V hull were 
not degraded by the effectively reduced dead rise due to 
large chine tab settings and were quite possibly enhanced 
by the "cutting" outer edges of the chine tabs. Operation 
of the hull in a straight line or through a turn was found 
to be enhanced and safe for all symmetric chine tab angle 
settings whilst the hull was in full planing mode. 

It will be appreciated from the details given above 
that the use of appropriately profiled, symmetrically 
mounted variable, longitudinally extending lifting surfaces 
on the underside of the hull of a boat can significantly 
enhance the presently available stern trim tabs by 
selectively redirecting wasted wash and spray energy 
downwardly to develop enhanced hydrodynamic lift and 
consequently improve hull efficiency without developing 
additional drag. Energy which is normally lost to wash or 
spray generation with increasing speed is harnessed by the 
chine tcibs 8 defining the longitudinally extending lift 
surfaces and provides controlled additional lift and foam 
hull-lubrication in order to enhance efficiency and 
stability. 

It will be appreciated that the setting of the tabs 
may be varied as necessary and in accordance with 
prevailing conditions. The chine tabs effectively make it 
possible to modify the contour of the hull of a boat during 
operation so as to obtain the best possible performance 
from the boat in terms of stability and efficiency 
dependant upon the prevailing conditions. 

Whilst one specific arrangement for the chine 
tabs 8 has been described and illustrated it will be 
appreciated that various modifications may be made to this 
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arrangement without departing from the scope of the present 
invention. 
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CLAIMS 

1. A boat hull incorporating a pair of trim tabs 
mounted with respect to the hull so as to extend generally 
longitudinally thereof, and means for moving each tab 
between a retracted or withdrawn position in which it has 
little or no affect on the hull form and an extended 
position in which it presents a surface for redirecting 
flow moving laterally of the hull so as to generate a 
lifting force on the hull. 

2. A boat hull according to Claim 1 wherein the trim 
tabs are elongate and of substantially planar form, the 
tabs being mounted on the hull in a symmetrical, mirror 
image arrangement . 

3. A boat hull according to Claim 1 or Claim 2 wherein 
each tab is mounted on the underside of the hull by means 
of one or more hinges mounted on an edge of the tab. 

4. A boat hull according to Claim 3 wherein the or 
each hinge is mounted on a linear edge of the tab, the 
linear edge of each tab extending substantially parallel to 
the longitudinal axis of the hull. 

5. A boat hull according to Claim 3 or Claim 4 wherein 
the edge of each tab opposite the linear edge by way of 
which the tab is mounted on the hull is of arcuate form and 
corresponds generally to the plan form of that part of the 
hull adjacent which it is mounted. 

6. A boat hull according to any one f Claims 2 to 5 
wherein the tabs each extend from a position adjacent the 
stern of the hull over at least 50% of the length of the 
waterline of the hull. 
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7- A boat hull according to any one of the preceding 

claims wherein each tab is formed in several parts. 

8. A boat hull according to Claim 8 wherein the 
separate parts of each tab are interconnected for relative 
movement and are each movable independently of the other. 

9. A boat hull according to any one of the preceding 
claims wherein each tab is independently movable. 

10. A boat hull according to any one of the preceding 
claims wherein the means for moving the tabs comprise one 
or more hydraulic actuators. 

11. A boat hull according to any one of the preceding 
claims wherein each tab is infinitely adjustable between 
the withdrawn and the extended positions. 

12. A boat hull according to any one of the preceding 
claims wherein the tabs lie substantially flush with the 
hull when in the withdrawn position. 

13. A boat hull according to any one of the preceding 
claims wherein the hull is additionally provided with a 
pair of stern mounted, transversely extending trim tabs. 

14 . A boat incorporating a hull according to any one of 
the preceding claims. 

15. A fitting for the hull of a boat, the fitting 
comprising a pair of trim tabs suitable for mounting with 
respect to the hull so as to extend generally 
longitudinally thereof, means for mounting the trim tabs on 
the hull of the boat and means for moving each tab, when 
mounted on a boat hull, b tween a retracted or withdrawn 
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position in which it has little or no affect on the hull 
form and an extended position in which it presents a 
surface for redirecting flow moving laterally of the hull 
so as to generate a lifting force on the hull. 

16. A boat hull substantially as herein described with 
reference to and as shown in the accompanying drawings. 

17. A boat substantialiy as here ill described with 
reference to and as shown in the accompanying drawings. 

18. A fitting for the hull of a boat substantially as 
herein described with reference to and as shown in the 
accompanying drawings. 

19. Any novel feature or combination of features 
disclosed herein. 
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